These nation-wide registry data provide insights into the current status of RC in the elderly in Austria and demonstrate that cystectomy in this age cohort can be done with an acceptable perioperative mortality and overall survival.
Introduction
Bladder cancer is a tumor entity of the elderly with a peak incidence around 85 years of age [1] [2] [3] . Due to demographic changes with a threefold rise in the number of octogenarians in the next 25 years, there will be a steep increase of elderly patients with non-invasive but also with invasive bladder cancer [1] [2] [3] . The substantial morbidity but also mortality of invasive bladder cancer in the elderly paralleled with significant costs involved underlines the increasing relevance of this topic, also from the socioeconomic standpoint.
The optimal management of elderly patients with invasive bladder cancer is a controversial issue [4] [5] [6] . While pelvic lymphadenectomy and radical cystectomy (RC) is the accepted standard of care for younger patients with muscle-invasive bladder cancer, the role of cystectomy in the elderly is less clearly defined [7] [8] [9] [10] [11] [12] . A few cystectomy series -mostly published by centers of excellence -have documented the feasibility of this approach in the elderly, yet it remains unclear whether these data can be extrapolated to a broader basis [5] .
For decades, Austria has had a public and equal access health system with compulsory insurance coverage. Nation-wide hospital data are centrally collected by the Austria Health Institute, therefore enabling a nation-wide registry analysis. For the current report we analyzed all patients 6 70 years who were treated by RC for invasive bladder cancer in Austrian public hospitals (covering 1 95% of all procedures) over a 12-year period. With a total of 845 patients 6 70 years, this is one of the largest series worldwide.
Patients and Methods
The Austrian Health Institute (ÖBIG) collects data of all patients admitted to public hospitals in Austria (covering 1 95% of all surgical procedures). For the current analyses, all patients 6 70 years who were admitted with the diagnosis of bladder cancer (ICD code: C67) and subsequently underwent RC were included. The analysis covered the time span of RC from 1. The following data were extracted from the database: age at surgery, length of hospital stay, readmissions within 30 days, duration of readmissions, mortality within 60 days, overall and agestratified survival.
Kaplan-Meier curves were used to estimate overall survival in different age groups. The log-rank test was used to compare overall survival in different age groups, a p value ! 0.05 was considered statistically significant. 
Results

Patient Demographics
Hospitalization and Perioperative Mortality
The length of hospitalization decreased from 37 days in 1992 to 26 days in 2004 ( fig. 2 ). The rehospitalization rate within 30 days was 47% (396/845): in patients aged 70-74 years it was 47%, in those age 75-79 years 43%, and in the oldest age group (80+ years) 58%. The mean length of hospital stay during this rehospitalization was 7.5 days. The 60-day mortality rate was 1.5% and increased from 0.5% (70-74 years) to 1.5% (75-80 years) and 5.2% ( 1 80 years).
Overall Survival
A total of 320 (37.9%) patients died during follow-up: 70-74 years: 37.5%; 75-79 years: 36.4%, and 80+ years: 47.5%. As estimated by Kaplan-Meier analysis, the 1-, 3-and 5-year overall survival of the entire cohort was 88, 68, and 60%, respectively ( fig. 3 ). As expected, there was a clear age dependency of overall survival: the 5-year overall survival declined from 61% (70-74 years) to 60% (74-79 years) and 46% in those 6 80 years ( fig. 4 ) . The 5-year overall survival in the 70-to 74-year group was not dif- 
Discussion
The optimal management of elderly patients with invasive bladder cancer is a controversial issue [4, 9] . Demographic changes will lead to a substantial increase of this particular group of patients, thus emphasizing the clinical relevance of this tumor entity. The relative paucity of clinical data on this topic was the rationale for the current study. Nation-wide data avoid the potentially induced bias of high-volume surgeons/centers and would therefore allow a more realistic assessment. For decades, Austria has had a public healthcare system with compulsory insurance, hence these data are not biased for example by income, social and insurance status. With over 800 patients aged 6 70 years, this is one of the largest cystectomy series on this issue.
However, prior to discussion, several limitations of our study need to be considered: (i) histological data were not available to us; (ii) the analysis was limited to data entered into the ÖBIG database, hence information such as ASA score or Charlson score were not available; in addition, we had no information on the type of urinary diversion, pelvic lymphadenctomy, intra-and postoperative complication, etc.; (iii) due to Austrian law, we were not allowed to cut the data to individual centers, therefore we were unable to assess the impact of surgical volume on morbidity and survival, and (iv) most importantly, the ÖBIG database contains only information of hospital admissions, hence if for example complications were managed on an outpatient basis, this information is lacking.
There are a few reports available documenting feasibility, oncological efficacy but also morbidity of cystectomy in the elderly. Froehner et al. [5] recently published an excellent review on morbidity and mortality of RC in the elderly. Perioperative mortality following cystectomy in patients aged 70+ was reported in 19 studies, only three contained more than 100 patients [5, [13] [14] [15] . The perioperative mortality (30-90 days) in these 19 studies ranged from 0 to 11% [5] . However, several small-sized series reporting 0% mortality are difficult to interpret [5] . In series with more than 50 patients (n = 10) perioperative mortality ranged between 2 and 7.2% [5] . Three series using a 90-day mortality definition reported on different perioperative mortality rates depending on defined age groups: 1 65 years of 5.5%, 1 75 years of 7.5%, and 1 80 years of 11% [15] [16] [17] . The 60-day mortality in our cohort (n = 845) with a mean age of 74 years was 1.5% and increased with age from 0.5% (70-74 years) to 1.5% (75-80 years) and 5.2% ( 1 80 years). These nation-wide data fit well in the spectrum of previously published series [5] .
The length of hospitalization during cystectomy was long (26 days in 2004) particularly in relation to US series. This is due to the fact that our healthcare system provides no incentive to dismiss patients early. The morbidity of RC in the elderly is substantial and well documented. The most frequent complications are ileus in up to 32%, py- Overall survival of the entire study cohort (n = 845). Fig. 4 . Overall survival in different age groups.
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Madersbacher /Bauer /Willinger / Wehrberger /Berger /Brössner elonephritis in up to 40%, and wound infection in more than 10% [5] . The ÖBIG database does not contain any detailed information regarding postoperative complications or reinterventions. The rehospitalization rate of our cohort however provides a rough idea on the morbidity involved: within 30 days, 47% (396/845) had to be rehospitalized. In the oldest age group (80+) almost two thirds of the patients had to be readmitted. The mean length during the rehospitalization was 7.8 days.
The overall survival of our cohort fits well to previously published series, and even slightly exceeds these series in the range of 10% [5] . This survival difference is most likely due to the fact that death rates only entered the ÖBIG database if the patient died in hospital. Due to Austrian law it is forbidden for the ÖBIG to give individual names to researchers. Therefore, it is not possible for us to track patients individually and to assess mortality rates outside hospital-based mortality.
The 3-year overall survival of the entire cohort was 70% and at 5 years 60%. In patients aged 70-74 years the respective figures were 72 and 61%, in those aged 75-79 years 66 and 61%, and in the oldest age group (80+) 50 and 46%, respectively. Clark et al. [13] presented a large series of elderly (70+) patients who underwent cystectomy (n = 364): in the 70-to 79-year cohort, the 3-and 5-year overall survival was 64 and 54% and in the 80+ cohort 51 and 46%.
In contrast to younger patients, the oncological superiority of RC to bladder-sparing approaches in octogenarians is not convincingly documented. By analyzing the Surveillance Epidemiology and End Result (SEER) database, Chamie et al. [8] investigated the outcome of patients treated either with RC or bladder-sparing procedures between 1992 and 2004. In contrast to younger age groups, the median overall survival for octogenarians ( 6 80 years) was almost identical in the two treatment arms: 18 months for RC (n = 904) versus 15 months for those who received bladder-sparing therapy (n = 1,227) [8] . We recently reviewed all patients 1 80 years with invasive bladder cancer ( 6 pT1) who underwent a bladdersparing approach at our institution [6] . According to this retrospective series, patients with pT1 tumors can be safely managed with a bladder-sparing approach; those with pT2 tumors and high comorbidity should also be managed conservatively because of the poor overall survival [6] . Those in good physical health and with muscle-invasive tumors should be offered RC [6] .
In conclusion, these nation-wide registry data provide insights into the current status of RC in the elderly in Austria and demonstrate that cystectomy in this age cohort can be done with an acceptable perioperative mortality and overall survival. It is one of the largest series on this topic. The substantial morbidity and perioperative mortality of this approach in elderly suggests a risk-stratified approach taking tumor stage, chronological age, degree of comorbidity and projected life expectancy into consideration.
